Abstract. The current anomaly detection algorithm uses more than a single feature to detect that causes trouble about the scene feature description and has the average accuracy of about 92%. This paper presented a new video anomaly detection algorithm using displacement feature and texture feature. The algorithm used pyramid LK optical flow method combined with Harris corner to extract the average displacement feature of moving target. GLCM algorithm and Fast Fourier Transform were introduced to get the texture feature of video images. Finally through SVM algorithms for two kinds of features classification training, the highest accuracy could reach 97.65%. Experiments show that the new algorithm has a higher accuracy and more practical.
Introduction
Over recent years, massive incidents often took place which caused great damages to the society. Through video surveillance could effectively maintain social public safety.
At present, the anomaly detection system [1] mostly used a single feature such as crowd density feature [2] or speed feature [3] to judge the event. This method might judges the event when organized and disciplined large-scale activities including a marathon race [4] or parade exercises appeared in the video. Improved the accuracy of the existing system became important. Having considered the fact that great change should take place in both image texture feature information and moving abject displacement feature information when an anomalous event occurred. We proposed the incident detection algorithm for video files based on displacement feature and texture feature which reduced the possibility of wrong decision. The detailed algorithm steps were shown in Figure 1 . 
Movement Characteristics Extraction
This experiment was conducted based on Visual Studio 2013 and OpenCV 3.0 visual libraries. In order to extract the average displacement feature of moving target, three steps needed to be done, they were the video reading, the selection of corner feature points and the calculation of optical flow field. The corner feature points were obtained by using the function goodFeaturesToTrack (), and the optical flow of the sparse feature set was calculated by using the function calcOpticalFlowPyrLK (). The vector illustration of displacement was shown as Figure 2 . The data of the average displacement feature of moving target was shown as Table 1 . 
Texture Feature Extraction
This study adopted the classical statistical methods of Gray-level Co-occurrence Matrix [5] to analyze the texture about image. In order to improve the extraction efficiency of texture feature, Fast Fourier Transform [6] was used to process the image. In addition, the final eight dimensional texture feature were chosen from the Gray-level Co-occurrence Matrix, they were the mean, the standard deviation of the energy, entropy, moment of inertia and correlation.
Fast Fourier Transform.
The frequency of the image was selected to describe the intensity of grayscale diversification. Fast Fourier Transform was needed in image as shown in Figure 3 . The direction and the depth information [7] of the texture could be recorded by Fourier transform. In this way, the efficiency of the extraction of texture feature was improved greatly. 
To analyze the spatial knowledge of pixels' hue matrix, and extract static features of image, four texture features were chosen including Angular Second Moment (ASM), Contrast (CNT), Correlation (COR) and Entropy (ENT). The formula was shown as follows. 
ASM indicated the homogeneity of gray distribution and the energy information of the image. Texture was fine grained when ASM was numerical small. Contrast (CNT) was a measure of the brightness that reflected the distribution of the GLCM median and the local changes in the image. Entropy (ENT) reflected the complexity of the texture from gray level. Entropy is just a measure of how disorderly things are, and it tends to grow. Also, the texture complexity in proportion to the entropy. COR represented the linear correlation of gray values in both horizon and vertical directions. It was an extending along a specific direction. The mean and standard deviation were calculated based on these four texture features.
The final data including eight dimensional texture features was shown in Table 2 . The abnormal event and normal event were represented with the label 1 and label 0 respectively. The mean and standard deviation of ASM, ENT, CNT and COR were shown as a histogram in Figure 5 . The figure showed that the values would be greatly changed with the occurrence of abnormal events. Therefore, it could be selected as the characteristic quantity of abnormal events. 
Results and Analysis
This paper presented a new algorithm based on displacement characteristics of feature point and GLCM texture features to detect anomalies. In order to verify the effectiveness of the algorithm, several abnormal events and normal events were selected to train and test. Abnormal events included the explosion of vehicle and tire, the explosion or insurrection in train station. And normal events were square dancing and walking, etc. There were 8299 pictures in total. The same data of characteristic quantity were selected for classification training and detection under three kinds of sentiment respectively. Among these data, the abnormal video frame had a label of 1 and the normal video frame has a label of 0. First, we selected a part of the data set as training data and sent them to SVM classifier, and then selected a small part of the data set as testing data. 1) When the average characteristic quantity of displacement was trained as the feature amount individually, the result of the test was shown in Figure 2 . It showed that when the proportion of training samples reached 75%, the highest accuracy rate was gotten as 93.7831%.
2) When the eight texture features were trained as the feature amount individually, the result of the test was shown in Figure 2 . It showed that when the proportion of training samples reached 90%. The highest accuracy rate was 84.6803%.
3) When the average characteristic quantity of displacement and eight texture feature were trained as the feature amount meanwhile, the result of the test was shown in Figure 2 . It could be seen in the figure, when the proportion of training samples reached 80%, the highest accuracy rate reached the highest, 97.6506%. The results indicated that the algorithm proposed in this paper could detect abnormal events successfully from the surveillance video. And compared with the single motion characteristics or single texture feature, the new algorithm which combined the average of displacement characteristics of the moving target and eight texture features had a higher accuracy rate. The reason was that when the displacement of characteristic points was small, the abnormal frame could also be detected successfully due to the fusion of texture feature information. Similarly, when there were normal frames with large displacement of feature points, the frame was still detected as a normal frame because of the fusion of texture feature information.
Conclusion
The results indicated that compared with the single feature, the algorithm of abnormal event detection in video surveillance based on displacement of feature point and GLCM texture features has higher accuracy and robustness, and it has a better effect on detection of abnormal events. Meanwhile, the emergency can be handled in time and effectively by using this method, which will contribute to improve public safety.
